Background: It is important to identify the reasons or factors preventing patients from participating in sports activities after total knee arthroplasty (TKA) to improve patient satisfaction and general health that can be gained from regular sports activities.
The ultimate goal of total knee arthroplasty (TKA) is to improve quality of life, which is known to be associated with patient satisfaction with a replaced knee. It has been documented that a major factor in patient satisfaction is whether preoperative expectations are fulfilled. 17, 18 With the typically successful results of contemporary TKA, patients undergoing TKA expect to resume their sports activities after surgery. 2, 14, 19, 22 Thus, whether patients can participate in sports activities after TKA can affect patient satisfaction after surgery. 2, 14 Furthermore, activity levels and participation in sports activities are certainly related to general health issues. 16, 20 However, despite successful results of contemporary TKA, several previous studies reported that many patients with TKA fail to participate in sports activities after surgery. 2, 3, 6, 23 A previous study reported that the rate of sports participation jj actually decreased after TKA, even if surgery improved patients' activity levels and functional outcomes. 3 To improve patient satisfaction and general health status, it is important to identify the reasons or factors preventing patients from participating in sports activities after TKA. However, the current literature lacks research on this issue. Most previous studies related to sports activities after TKA focused on the level of postoperative sports activities, the risk of sports activities for implant failures, or the types of sports allowed for patients after TKA. [2] [3] [4] 12, 13, 22 Furthermore, although reasons perceived by patients and factors actually hindering patients from sports activities may differ, few studies have examined separately the perceived reasons and the objective factors.
Therefore, this study was undertaken to determine reasons perceived by patients as to why they could not participate in regular sports activities after TKA and to identify patient factors associated with the inability to participate in sports activities. Our hypotheses were kept general. First, we hypothesized that while some reasons as perceived by patients would relate to the replaced knees, there would be reasons unrelated to the TKA. We also hypothesized that there would be some characteristic features, in terms of demographics and pre-and postoperative outcomes, of patients that did not participate in sports activities after TKA.
METHODS
This study was approved by the institutional review board of Seoul National University Bundang Hospital. This retrospective study included 369 patients with a follow-up longer than 1 year after TKA. Initially, 745 patients who underwent TKA at the authors' institute from January 2008 to December 2010 were reviewed for eligibility. The inclusion criteria were as follows: a diagnosis of primary osteoarthritis, the absence of systemic disease or perioperative complications that could affect the outcome of TKA, and TKA patients with follow-up from 1 to 3 years. From these criteria, 178 patients were excluded for various reasons: previous surgery on the same lower extremity (n ¼ 14) or spine (n ¼ 8); a diagnosis other than primary osteoarthritis (n ¼ 39); Parkinson disease (n ¼ 5); a previous cerebrovascular accident with neurological deficit (n ¼ 8); cancer (n ¼ 10); death due to diseases unrelated to TKA (n ¼ 8); periprosthetic infection (n ¼ 2); other conditions (n ¼ 58) such as depression, dementia, or problems in the contralateral knee; patients who refused to be involved in this study (n ¼ 11); and patients whose contact information was changed (n ¼ 15). After exclusion of these 178 patients, 567 patients were mailed a postal survey. To maximize the response rate, a follow-up mailing was sent to patients who failed to respond to the initial survey after 3 weeks. A followup telephone call was made to patients who failed to respond to the first mailing before mailing the questionnaire a second time. Finally, a telephone survey was performed for patients who did not reply to the second mailing. Of 567 patients who were mailed the questionnaire, 369 (65%) returned the completed questionnaire or responded to a telephone survey (35 patients, 6%) and were included in the data analysis. There were 339 (92%) female patients, and the mean age (±SD) was 68.8 ± 5.7 years (range, 50-83 years). The mean preoperative height and weight were 153.3 ± 6.2 cm (range, 140-179 cm) and 64.5 ± 9.3 kg (range, 42-92 kg), respectively. The mean body mass index (BMI) was 27.4 ± 3.3 kg/m 2 (range, 19.3-39.1 kg/m 2 ). Of the 369 patients, 251 (68%) had both knees replaced and 118 (32%) had 1 knee replaced.
The questionnaire consisted of items regarding sociodemographic characteristics, activity levels, and sports activities after TKA. The sociodemographic part of the questionnaire included place of residence (urban vs rural), lifestyle (floor-based [ie, usually sitting on the floor] vs Western), family members (living with vs without), socioeconomic status (low, middle, high), and education level (no regular education, elementary school, middle school, high school, university, or graduate school). Socioeconomic status was subjectively determined by the patients themselves. Other parts of the questionnaire contained items about whether the patient undertook regular sports activities before and after surgery, the preoperative University of California at Los Angeles (UCLA) activity scale, and the postoperative UCLA activity scale. The UCLA activity scale was used to measure patient activity level because it is a validated method for assessing activity levels with good reliability. 16, 24 If the patient reported no participation in sports activities, they were asked to provide reasons as to why they could not participate. The survey revealed that a considerable portion of the patients did not participate in sports activities after surgery. Thus, the authors sought to explore the causes behind patients' low levels of exercise after TKA using the relevant data set from the survey. The following reasons were investigated: problems in the replaced knee; problems in the nonreplaced knee; problems in other joints or the spine; medical comorbidities such as cardiovascular diseases, respiratory diseases, endocrine diseases, and others; lack of sports facilities; lack of motivation; and other reasons. Patients were able to choose 1 or more from the given list of reasons. Patients also had the opportunity to name other reasons in an open-ended question (see the Appendix).
All surgeries were performed by a single surgeon (T.K.K.) using a standard medial parapatellar approach, and all patients underwent the same rehabilitation protocol after surgery. 8 Mobile-bearing prostheses (E-motion; B. Braun-Aesculap) were used in 151 (41%) patients, while fixed-bearing prostheses (Genesis II; Smith & Nephew) were used in 218 (59%) patients. All patellae were resurfaced, and all components were fixed using cement.
Clinical data were collected prospectively by a clinical investigator (Y.G.K.) and maintained as a longitudinal research database. Patients were evaluated for demographic data and clinical status preoperatively. Clinical evaluations were also performed postoperatively at 6 months, 1 year, and annually thereafter. Preoperative clinical status and postoperative clinical outcomes were evaluated using range of motion (ROM), American Knee Society (AKS) knee and function scores, 7 the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score, 1 and Short Form-36 (SF-36) scores. 20 The ROM was calculated by subtracting flexion contracture from maximum flexion. Flexion contracture and maximum flexion were measured by the same clinical investigator using a standard 38-cm clinical goniometer with the patient supine. Statistical analyses were performed using SPSS software (version 18.0 for Windows; SPSS Inc), and P < .05 was considered to indicate statistical significance. To confirm the representativeness of the 369 responders, preoperative demographic data and SF-36 scores evaluated at last follow-ups were compared with the data from the 198 nonresponders. No significant differences were found, supporting the representativeness of the study subjects (Table 1) .
To determine reasons perceived by patients, the number and proportion of each reason were calculated in patients who reported they could not participate in regular sports activities. To identify demographic features or clinical outcomes associated with the inability to participate in sports activities, sociodemographic data, preoperative clinical status, and outcomes evaluated at last follow-up were compared between patients who did not participate in sports activities and patients who did. To facilitate analysis, sociodemographic data were dichotomized by categorizing the education level and socioeconomic status into 2 groups: elementary school and less versus middle school and above for education level and middle class and above versus low class for socioeconomic class. Statistical significance of the differences between the 2 groups was determined by using the Student t test for continuous variables and chi-square tests for categorical variables. Multivariate logistic regression analysis was also run. The dependent variable was whether the patient engaged in regular sports activities after TKA. Sociodemographic data or components of clinical outcome scales with P values <.05 determined in the univariate analyses were included as covariates in the backward stepwise regression model. The odds ratios (ORs) with the 95% CI and the P value were calculated.
RESULTS
Analysis revealed that reasons unrelated to the replaced knee were more frequent than those related to the replaced knee (76% vs 24%) ( Table 2) . Among the 369 patients, 88 (24%) undertook no regular sports activities after TKA, while 281 (76%) did. Among the patients who did not participate in regular sports activity after TKA, 34 (39%) had been involved in sports activity before TKA (Table 3) . Symptoms related to the spine or other joints represented 25% of the total perceived reasons, while the presence of medical comorbidities accounted for 16%. Symptoms in the nonreplaced knee represented 8% of the reasons; however, this was perceived as the reason for not participating in sports activities by 22.5% (9/40) of the unilateral TKA patients. On the other hand, 27% (lack of sports facilities, Medical comorbidities cited by patients as reasons for their inability to participate in sports activity were cardiovascular in 8, endocrinal in 5, respiratory in 2, and other in 2. 19/109; lack of motivation, 9/109; and other, 2/109) were not health related. Among the 88 patients who did not undertake regular sports activities after TKA, 34 (39%) had been involved in sports activities before TKA. In this subset of patients, reasons related to the replaced knee represented 38% (n ¼ 16) of total perceived reasons. In contrast, symptoms related to the spine and other joints represented 33% (n ¼ 14) of reasons.
Male sex, a floor-based lifestyle with greater demands on knee flexion, and worse postoperative UCLA activity scale scores were associated with no regular sports activities after TKA. In the univariate analysis, in terms of demographics, the no regular sports activity group had a larger number of male patients (P ¼ .030), patients who lived in rural areas (P ¼ .016), patients with a floor-based lifestyle (P ¼ .003), and patients with lower levels of education (P ¼ .008) compared with the regular sports activity group (Table 4) . For preoperative variables, the no regular sports activity group had lower preoperative UCLA activity scale scores (P ¼ .005), worse AKS function scores, worse WOMAC stiffness and function scores, and worse scores on several subscales of the SF-36, such as physical and social functioning, compared with the regular sports activity group (P < .05) ( Table 5) . For postoperative variables, the no regular sports activity group had lower postoperative UCLA activity scale scores (P < .001), worse AKS function scores and WOMAC function scores, and worse SF-36 scores, except for the subscale of the role emotional (P < .05) ( Table 6) . When demographic factors, preoperative clinical status, and postoperative outcome variables were entered into the multivariate logistic regression analysis, male sex (OR, 4.9; 95% CI, 1.4-18.0; P ¼ .016), a floor-based lifestyle (OR, 3.3; 95% CI, 1.3-8.5; P ¼ .011), and worse postoperative UCLA scale scores (OR, 0.5; 95% CI, 0.4-0.7; P < .001) were associated with the no regular sports activity group (Table 7) .
DISCUSSION
Contemporary TKAs have progressed to assure better functional outcomes and satisfactory durability, reducing concerns over implant survival. As such, many patients undergoing TKA have come to expect active participation in sports activities after surgery. 13, 14 However, several previous studies reported that considerable proportions of patients with TKA did not resume their sports activities after surgery. 2, 3, 6, 22 Thus, in this a Data are presented as mean ± SD or n (%). Statistically significant values (P < .05) are shown in boldface. AKS, American Knee Society; SF-36, Short Form-36; TKA, total knee arthroplasty; UCLA, University of California at Los Angeles; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Scale. study, we sought to determine reasons perceived by patients as to why they did not participate in regular sports activities and to identify patient characteristics associated with the inability to engage in sports activities.
The study findings support the hypothesis that only some of the reasons are related to symptoms in the replaced knees (24%). Most of the reasons perceived by patients were in fact not related to the replaced knees, but symptoms in joints other than the knee were most common among the surveyed comorbidities (25%). These results are consistent with a previous study in which 53% of TKA patients responded that their activities were limited by other joints. 4 These findings can be explained by the fact that the process of osteoarthritis can involve multiple joints, and TKA is typically performed in the elderly. 15 Furthermore, in the subset of unilateral TKA patients, 22.5% selected symptoms in the nonreplaced knee as the perceived reason for not participating in sports activities. Even if bilateral TKA is not needed at the time of index surgery, contralateral knee status can be aggravated during the follow-up period. Additionally, contralateral nonreplaced knee status has substantial influence on the clinical results of uncomplicated unilateral TKA. 5 Thus, this study suggests that orthopaedic surgeons should encourage patients to participate in sports activities after surgery by tending to problems in other joints, including the nonreplaced knee as well as those in the replaced knee.
Patient factors that inhibit participation in regular sports activities are more complicated than simple functional or physical problems. One finding of this study, that worse postoperative UCLA activity scale was associated with no regular sports activity, is reasonable because the UCLA activity scale reflects sports activity levels. In contrast, it is somewhat strange that male sex was associated with lack of regular sports activities after TKA because male patients have been reported to exhibit higher activity levels than female patients. 21 In a previous study that explicitly examined predictors of participation in sports after arthroplasty, male sex was an independent predictor for being highly active (UCLA scale 7) after surgery. 21 Furthermore, men also tended to have higher UCLA activity scale scores in this study (data not shown). It is difficult to explain this seemingly contradictory finding. However, it may be due in part to the fact that this study focused on actual sports participation rather than activity level. Thus, it could be associated with factors unrelated to activity level, such as a lack of motivation. In addition, a floor-based lifestyle was also associated with inability to participate in sports activities Furthermore, symptoms not related to the replaced knee represented the majority of the total perceived reasons reported by patients who engaged in sports activities before surgery, even if those reasons may have existed before receiving TKA. Thus, this study demonstrates that patient characteristics preventing regular sports participation after TKA are not limited to merely physical or functional problems. The situation is inherently more complex and may stem partly from cultural backgrounds. Our findings suggest that in addition to improved functional outcomes and the surgeon's efforts to resolve joint problems, a multidisciplinary approach is needed to increase patients' sports participation after TKA.
The present study has several limitations to be considered. First, 65% of eligible patients responded to the questionnaire, presenting the possibility of selection bias. However, bias was minimized by confirming that there were no differences in demographic data and postoperative health-related quality of life (SF-36) between responders and nonresponders. Second, most study subjects were women (92%); thus, caution is required when generalizing this study's findings to other cohorts with different sex compositions. However, female dominance in TKA patients is common in Asians and Westerners. [9] [10] [11] 23 suggesting that no selection bias affected our results. Therefore, despite the dominance of female subjects in our population, our study may provide valuable information for clinicians treating Asian and Western patients. Third, patient health and functional status regarding TKA could have changed during the follow-up period. 5 This study provides no information on temporal change patterns because it was of a retrospective design at a single time point. However, we believe that the effect of time elapsed after the index surgery on our results was minimal, as only patients who had undergone TKA 1 to 3 years before the survey were included.
CONCLUSION
The perceived reasons and patient factors hindering regular sports activities after TKA were not restricted to problems with the replaced knee. Nonetheless, orthopaedic surgeons may have a substantial role in encouraging patients to participate in sports by resolving joint-related problems, while overall, a multidisciplinary approach is needed to improve sports participation after surgery.
